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ABSTRACT 

Six species of vesicomyid bivalves of the genus Archivesica occur 
in the Neogene of Japan, one further species is assigned here to 
this genus, but with some hesitation. Among these six species, 
tw^o are herein described as new: A. shikamai from the Pliocene 
Ikego Fonnation on the Pacific side of Honshu and A. kannoi 
from the low^er Pliocene Kurokura Formation on the Japan Sea 
side of Honshu; one species, the late Miocene A. shiretokensis, 
has recently been described; tw^o spc'cies, th(‘ late Miocene to 
early Pliocene A. nipponica and the Pliocene Archivesica sp. 
were previously regarded as belonging to Cahjptogena but are 
herein transferred to Archivesica. The extremely large Pliocene 
“Cah/ptogciur bosoensis closely resembles modem species of 
Archivesica from the western Pacific rather than species of 
Cahjptogena and is herein hesitantly assigned to Archivesica. 
Compared to P^ileogene species of Archivesica from the northern 
and eastern side of tlie Noitli Pacific, the Neogene Japanese 
species differ by being larger and by lacking a lunular incision. 
We suggest that this group of large Archivesica species originated 
in tlie w^estem Pacific during the Miocene and spread to the coast 
of western Noitli America by the Pliocene. The impressive diver¬ 
sification of these “large Archivesica" species since the late 
Miocene might be related to the coeval decline in diversity of 
the elongate vesicomyid genus Aduloimja in Japan. 

AckJitional keifworch: Neogene, new species, biv^ilves, 
Cahjptogena 


INTRODUCTION 

The Vesicomyidae is a species-rich deep-water liivalve 
family frequently found at hydrothermal vents, cold 
seeps, and decaying whale carcasses. Its fossil histoiy 
can be traced back to the middle Eocene (Amano and 
Kiel, 2007). In Japan, which has a rich record of exqioseHl 
Cenozoic deep-water sediments, fossil vesicomyids 
arc known from cold-seeps, whale-falls, and organic-rich 
shales. In previous studies we treated members of the 
genera Adulomya Kiiroda, 1931, Cahjptogena Dali, 
1891, and Hubeiischenckia Takeda, 1953 (Kamio et ah, 
1989; Amano and Kiel, 2007; Amano and Kiel, in press). 


Members of the genus Archivesica have the largest 
shells among all the vesicontyids, three radiating cardinal 
teeth, a siibumbonal pit and a shallow paHial sinus. Shells 
with such characteristics have been reported nutinly from 
the Pliocene deposits in the Japan Sea side of central 
Honshu and the Pacific side of southwestern Honshu, 
and include Akebiconclia kawanmrai Kuroda, 1943 and 
Cahjptogena nipponica Oinomikado and Kanehara, 1938 
and various species in open nomenclatnre (Majima et ah, 
2005). These names, however, are often used in a confus¬ 
ing and inconsistent manner, partly because the type 
material of Cahjptogena nipponica was poorly presented 
and is now lost. The puqiose of the present study is to 
summarize the taxonomy and the distiibution of the fossil 
Japanese species of Archivesica Dali, 1908 and discuss the 
evolutionaiy histoiy of this genus. 

MATERIALS AND METHODS 

The new species described herein are from two Pliocene 
formations in Honshu, Japan (Figure 1). The specimens 
were collected from turbiditc deposits of the Pliocene 
Ikego Formtition at Ikego, Zushi City in Kanagawa Pre¬ 
fecture (Figure 1, Loc. 1). Some of these specimens had 
previously been described as Cahjptogena cf. nipponica 
or Cahjptogena sp. 1, and C. sp, 2 (Kanno, 1991, 1993). 
Furtlier specimens were e^xtracted from large calcareous 
concretion in the Pliocene part of the Kurokuira Forma¬ 
tion at Matsudai, Tokamachi City in Niigata Prefecture 
(Figure 1, Loc. 3). Some of these specimens had previ¬ 
ously been described as Cahjptogena cf. nipponica by 
Amano and Kanno (2005). All new material is housed 
in the Joetsu University of Education. In addition, we 
examined specimens identified as A. kawanmrai clongata 
Ozaki, 1958 from the Pliocene Na-arai Formation at 
Choshi (Figure 1, Loc. 2) in Chiba Prefecture, which 
are housed at National Science Museum (Ozaki, 1958). 

Institutional Abbreviations: ESN; Fnnikawa Museum 
of Nagoya University; IGSU: Institute of Geoscience, 
Shizouka University; JUE: [oetsu University of Education; 
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NSMT-Mo: National Science Museum, Tokyo, MoIIus- 
can collection; NSM: National Seienee Museum (Pale¬ 
ontology); YCM-GP: Yokosuka City Museum, Yokosuka, 
Geology and Paleontology. 

SYSTEMATICS 

Family Vesieomyidae Dali and Simpson, 1901 
Genus Archi vesica Dali, 1908 

Type species: Callocardia gigas Dali, 1896 from the 
Gulf of California. 

Archivcsica kawamiirai (Kuroda, 1943) 

(Figures 2-13, 19, 23) 

Akcbiconcha kawatnurai Kuroda, 1943: 14-IS, pi. 13, text-figs. 
1-3; Habe, 1951: 117-118, figs. 246, 249; Ozaki, 1958: 124, 
pi. 3, figs. 1-3, pi. 5, figs.l, 2; llabe, 1961: pi. 55, fig. 16; 
Sbikania, 1962: 53, pi. 3, figs. 6a-b, 7a-e; Okutani, 1966: 
300, pi. 28, fig. 3; Halx% 1977: 237, pi. 50, figs. 3, 4; Noda, 
1980: 89-90, pi. 1, fig. 21, pi. 4, fig. 21; Tsuchida, 1986: 
29-30, fig. 2; Ilorikoshi, 1989: 64-66, figs. 4-6; Kaiino, 
1993: pi. 9, figs. 1-3; Nobiihara and Tinaka, 1993: 30, 32, 
|)1. 1, figs. 8-12; Nobiihara andTakatori, 1999: pi. 1, fig. 11. 
Akcbiconcha kawaniurai clongata Ozaki, 1958: 123, pi. 5, 
figs. 3, 4, pi. 6, figs. 3-5. (non pi. 6, figs. 1, 2). 

Akcbiconcha nipponica (Oinoinikado and Kanehara).—Shikaina 
and Ma.siijiina, 1969; pi. 7, Ogs. 16-19. 

Archivcsica (Akcbiconcha) kawaniurai (Kuroda).—Keen, 1969: 
N664, figs. E138-7a-c'. 

Cahjplogcna sp. Majiniaet al.. 1990: figs. 3A-D. (non figs. 3Ea,l)). 


Cahjptogena cf nipponica Oinoinikado and Kanehara. Kanno, 
1990: 93-95, pi. 5, figs. 1-3. (non pi. 6, figs. 1, 2); Kanno, 
1991: pi. 2, figs. 2a-c, pi. 3, figs. 1-4. 

Cahjptogena solidissinia Okaitani, Hashimoto and Fujikura, 
1992: 226-230, fig. 2-8; Okitani, 2000: 999, pi. 497, fig. 15. 
Cahjptogena sp. 2. Kanno, 1993: 133-135, pi. 3, fig. 1-10. 
Cahjptogena (Arcliivesica) kawaniurai (Kuroda). Sasaki et al., 
2005: fig. 10; Okutani, 2000: 999, pi. 497, fig. 15; Okutani, 
2008: fig. 8.90. 

Vesiconuja (Cahjptogena) kawaniurai (Kuroda).—Nobiihara, 
2003: fig. 3-7-12. 

Type Material: Holotype NSMT-Mo 60915, off 
Odawara City, Sagami Bay. 

Material Examined: Thirteen specimens from Loe. 1 
were examined. 

Remarks: The examined specimens were treated 
as Cahjptogena ef. nipponica or C. sp. 2 by Kanno 
(1990, 1991, 1993). They are characterized by having 
an elongate ovate shell, a shallow pallial sinus, a wide 
subumbonal pit and a steeply sloping and bifurcated 
posterior cardinal tooth in the right valve. These fea¬ 
tures clearly identify these specimens as Archivcsica 
kawamiirai (Kuroda, 1943). Their hinge stmeture (Figures 
2, 3) resembles tliat of die holotyjie of Cahjptogena 
solidissinia Okutani, Hashimoto and Fujikura, 1992, a 
species now considered synonyn \ridi A. kawaniurai 
(Kojima et al. 2006). 

As Shikama (1962) pointed out, the syntypes of 
Akebiconcha kawaniurai clongata Ozaki, 1958 from the 
Pliocene Na-arai Formation in Chiba Prefecture are 
variation of this species. However, die paraty^ie of this 
subspecies is from the Pliocene Ikego Formation in 
Kanagawa Prefecture and has a more elongate shell than 
the syntypes. It may belong to a new species, Archivcsica 
shikamai new species, described below. 

Specimens reported as Akebiconcha nipponica from die 
Pliocene Imaizunii Bed in Kanagawa Prefecture (Shikama 
and Masujima, 1969: pi. 7, figs. 16-19) are considered here 
as belonging to Archivcsica kawaniurai because the illus¬ 
trated specimens are indistinguishable from A. kawaniurai 
by shell form and hinge stmeture. Moreover, Shikama 
and Masujima (1969) also illustrated Recent specimens 
of Archivcsica kawaniurai as Akcbiconcha nipponica. 
The origiiiiil Akebiconcha nipponica was described from 
die upper Miocene to lower Pliocene deposits in Niigata 
Prefecture (Oinoinikado and Kanehara, 1938) and is 
discussed below. 

Majinia et al. (1990) illustrated Cahjptogena sp. from 
the Plioeenc Hijikata Formation in Shizuoka Prefecture. 
Judging from their illustration, shell outline and hinge 
structure resemble that of A. kawaniurai. 

Matsushima et al. (2003) idmitified two spec¬ 
imens from the lower Pliocene Ochiai Formation in 
Kanagawa Prefecture as Cah/ptogena cf kawaniurai. 
One of the specimens (their figs. 8a, b) resembles 
A. kawaniurai in its outline and hinge structure, but 
the lack of information on its pallial sinus and the 
hinge structure of its right vaKe prevents us from 
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Figures 2-13. Arebivesica kawanmrai (Knroda) (—Calijptogiiici solidissinia Okutani, Ilasliimoto and Fnjikiira). 2, 3, 8. All 
specimens are from Loc. 1. 2. Left-valv^e hinge, hinge length 58.6 mm, JUE no. 15877-1. 3. Right vahe hinge, hinge length 
40.1 mm, JUE no. 15877-2. 8, Internal mold, view on right v^aKe, length 106,0 mm, JUE no. 15877-3. 4, 5, 12. IloloRpe of 
Arebivesica kaivomurai, length 76.4 mm, NSMT-Mo no. 60915. 4. Left valve. 5, 12. Right \nlve. 6, 7. Hinge ol holot)/pe 
of Cabjptogena soliclissima Okutani, Hashimoto and Fnjikiira, length 128.5 mm, NSMT iVI0-69675; 6. Left v^alv^e. 7. Right valv^e of 
which outline is shown in Figure 23. 9, 11, 13. S)ait\pes of Akehiconeba kawamurai clongata Ozaki. All specimens are from 
Loc. 2. 9. Internal mold, view on left v^aKe, length 92.1 mm, NSM no. 4409. 11, 13. Specimen NSM no. 4408, .seen in dorsal view 
and view on left v^alve, length 85.8 mm. 10. Cab/pfogena .sp. illustrated b\' Majiina et al. (1990, Fig. 3A). Left valve, length 63.8 mm, 
IGSU-M-001, Hijikata Formation. 
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definitely identif)ang it as A. katoamtirai. The other 
speeimen, however, (their figs. 9a, b) has many fine 
and regular eoncentric lines on its surface and a stout 
and posteriorly oblique middle cardinal tooth which 
are never seen in A. kawcunurai. 

Distribution: Pliocene: Na-arai and Kurotaki Forma¬ 
tions in Chiba Prefecture, lke 2 ;o Formation and Imaizumi 
Bed in Kanagawa Prefecture, Ilijikata Formation and 
Tmiari Siltstone in Shizuoka Prefecture, Shinzato For¬ 
mation in Okinawa Prefecture. Recent: Off Choshi, oh 
Odawara, off jogasliima, Seno-Umi, Daini-Teni”)!! Noll, 
Ensei Noll, Kuroshima Noll, 

Arcliivesica shikamai new species 
(Figures 14-18, 20-22) 

Akchiconcha kaivamurai eiongata Ozaki, 1958: pi. 6, figs. 1, 2. 

{non pi. 5, figs. 3, 4, pi. 6, figs. 3-5). 

CaJijptogcna cf nipponica Oinoinikado and Kanehara.—Majima 
et al, 1990, fig. 3 Ea, Eh; Kanno, 1991: pi. 1, figs, la-c, pi. 2, 
fig. 1. (non pi. 2, figs. 2a-c, pi. 3, figs. 1—4). 

Calijptogcna sp. 1. Kanno, 1993: 126-132, pi. 1, figs. 1-15, pi. 2, 
figs. 1-12. 

Diagnosis: A medium-sized Archivesica vrith elongate 
shell, slightly concave ventral margin, shallow pallial 
sinus; blunt ridge running from umbo to posterior cor¬ 
ner; subumbonal pit wide; three radiating cardinal teeth 
in both valves, steeply sloping posterior tooth in right 
valve. 

Description: Shell of medium size for genus, up to 
152.4 mm long, thick-walled, elongate throughout ontog¬ 
eny (height/length-ratio ~ 0.39-0.53), equivalve and 
inecpiilateral, weakly inllated, sculptured by growth lines 
only. Blunt ridge running from beak to posteroventral 
corner. Beak prosogyrate, situated anterior at about one- 
third of shell length. Anterodorsal margin broadly 
arched, graduating into narrowly rounded anterior mar¬ 
gin; ventral margin slightly concave; posterodorsal mar¬ 
gin nearly straight, gently sloping, continuing into 
rounded posterior margin. Escutcheon and lumile 
absent. Hinge plate moderately wide, w4th three cardinal 
teeth in both valves. Right valve hinge: anterior cardinal 
tooth (3a) thin; posterior cardinal tooth (3b) steeply 
oblicpie; central tootli (1) rather thick, vertical to hinge 
base; subumbonal pit wide. Left valve hinge: anterior 
tooth (2a) thin, oblique anteriorly, connected to stout 
middle tooth (2b); posterior tooth (4b) thin, oblique pos¬ 
teriorly; subumbonal pit wide. Nymph distincl and long, 
occup)dug two-thirds of the posterodorsal margin. Ante¬ 
rior adductor muscle scar subcircular; posterior one 
ovate; onset of pallial line near base of anterior adductor 
scar, oblicpicly crossing anteroventral shell area, pallial 
sinus shallow and wdde; radial interior striae indistinct, 

Holotype; Length 112.1 mm, height 56.1 mm, JUE 
no. 15878, left valve. 

Paralypes: L('ngth lOG.O mm, height 50.1 mm, JUE 
no. 15879-1, right valve; length 99.9 mm, height 48.3 mm. 


JUE no. 15879-2, right VcJve; length 152.4 mm, height 68.0 
mm, JUE no, 15879-3, left \^alve; length 76.5 mm, height 
35.4 mm, JUE no. 15879-4, left valve; length 110.0 mm, 
height 52.1 mm, JUE no. 15879-5, left valve; all from the 
type locality. 

Type Locality; Area currently occupied by the US 
Army at Ikego, Zushi City, Kanagawa Prefecture. 

Material Examined: Twenty-six specimens from the 
type locality (Loc, 1), 

Remarks: When Ozald (1958) proposed Akchiconcha 
kaivamurai clongata as a new subspecies from the Plio¬ 
cene Na-arai Formation, he assigned the specimens from 
the Pliocene Ikego Formation (Figure 16) as a paratype 
of the subspecies. As noted above, the syntypes of this 
“subspecies” can be identified as the Recent A. kaivamurai. 
The paratype of Akchiconcha kaivamurai clongata has a 
more elongate shell than tlie syntypes of A. kaivamurai 
clongata and the Recent specimens of A. kaivamurai. 
Moreover, this specimen was collected from the same 
Ikego Formation as the present new species. Thus, the 
paratype can be included into the present new species. 

Comparison: Archivc.sica shikamai closely resembles 
A. kaivamurai in the arrangement of cardinal teeth in the 
right valve, but differs from it by haring a more elongate 
shell (see Figure 24) and a wider subumbonal pit. The type 
material of A. shikamai was previously described and illus¬ 
trated by Kanno (1991,1993) as Calijptogcna cf nipponica 
and Calijptogcna sp. 1. from the type locality^ where it co¬ 
occurs with Archivesica kaivamurai. Such a co-occurrence 
of two large Archivesica species at a single locality re¬ 
sembles the co-occurrence of A. soijoae (Okutani) and 
A. okiitanii (Kojima and Ohta) in Sagami Bay todays. 

Distribution: Pliocene Ikego Formation in Kanagawa 
Prefecture. 

Etymology: Named after the late Emeritus Prof. 
Tokio Shikama (Yokohama National University), a mol- 
luscan paleontologist, who also studied the molluscan 
fauna from the Ikego Formation. 

Archivesica kannoi new species 
(Figures 25-31) 

Cah/ptogena nipponica Oinoinikado anti Kanehara.—Kanno, 
1993: pi. 7, figs. 4-9; Ainano, 1994, pi. 2, figs. 1, 3, 8, 11. 
Cah/ptogena cf. nipponica Oinoinikado and Kanehara.— 
Aniano and Kanno, 2005: 207-208, figs. 4, 5, 11-13. 

Diagnosis: A medium-sized Archivesica with elongate 
(jiiadrate shell, veiy shallow pallial sinus; subumbonal pit 
sniiill but deep; three rathating caivlinal teetli in l)oth valves. 

Description: Shell of moderate size for genus, up 
to 124.6 mm long, thin-walled, elongate (piadrate in 
adults (height/lcngtli-ratio = 0.48-0.57; length>40 mm; 
Figure 32), elongate ovate in juvenile (licight/length-ratio — 
0.49-0.76; lcngth<40 mm), equivalve and ine({uilateral, 
moderately^ inllated, sculptured only^ by^ fine growili lines. 
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Figures 14-23. Archivesica shikamai new species. All specimens are Iroin Loc. 1. 14, 17, 22. Ilolohpe, length 112.1 nnn, |UE iu>. 
15857. 14. Right-valve hinge, hinge length 59.4 inm. 17. Dorsal view. 22. Left vaWe. 15. ParaRpe, length 106.0 mm, [LIE no. 15879-1, 
inner part of left vdve, vviiite arrows indicating the palhal sinus. 18. Parat)pe, internal mold, length 76.5 nnn, JUE no. 15879-4, left vdhe. 
20. Parat)pe, intenitil mold, length 110.0 mm, JUE no. 15879-5, left v^aWe, wiiite arrovv^s indicating pallial line and sinus. 21. Parat)pe, 
length 99.9, JUE no. 15879-2, right vailv^e. 16. Paratype of Akcbiconcha kaicainurai cJongaicu length 112.3 mm, NSH 4441. 
19, 23. Archivesica kawamurai (Kuroda). 19. llolot)pe oi Archivesica kawainurai, length 76.4 mm, NSMT-Mo no. 60915, left Vcilv'e. 
23. llolotyj^e of Cahjptogena solklisshna Okutani, Hasliimoto and Fujikura, length 128,5 mm, NSMT Mo-69675, right vnlv^e. 
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Figures 24. Diagram showing height/length-ratios of 
Archivesica kawa}uiirai and A. shikamai ntwv species 


Beak prosogyrate, situated anteriorly at about one-fourtli 
of shell length. Antero-dorsal margin broadly arcuated, 
graduating into narrowly rounded anterior margin; ventral 
margin broadly arcuated; postei'odorsal margin straight, 
gently sloping, graduating into rounded posterior margin. 
Escutcheon and luiuile absent. Hing(^ plate with three 
cardinal teeth in l:)oth valves. Right vaJve hinge: ante¬ 
rior cardinal tootli (3a) x^eiy diin along dorsal margin; 
posterior cardinal tooth (3b) oblique; central tooth 
fl) rather thick, vertical to hinge base; subiimboiial pit 
narrow. Left vidve hinge: anterior tooth (2a) thin, oblicpie 
anteriorly, connected to stout middle toodi (2b); posterior 
tooth (4b) thin, oblitpie posteriorly; subumbonal pit nar¬ 
row and shallow behind posterior tooth. N)anph distinct, 
occupying two-thirds of the posterodorsiil margin. Ante¬ 
rior adductor muscle scar pear-shaped; posterior one 
ovate; deep groove ohseiwed just behind anterior adduc¬ 
tor scar and just b(Tore posterior scar. Pallial line starts 
iK^ar posterovcntnil corner of anterior adductor scar, run¬ 
ning mostly parallel to ventral sliell margin, pallial sinus 
vaiying from veiy shallow to shallow. Inner shell surface 
finely and weekly crenulated. 

Holoty|3e; Length 124.6 mm, Iieight 66.3 mm, (UE 
no. 15880, left valve. 

Paratyjie: Length 62.6 nmi+, height 37.9 nun, }UE no. 
15881-1, right valve; lengdi 48,7 mm, height 28.1 mm, 
fUE no. 15881-2, right valve; length 79.1 mm+, height 
45.9 mm, )UE no. 15881-3, left valve; length 38.4 mm, 
lunght 18.9 mm, JUE no. 15881-4, right valve; lengtli 
37.4 mm, height 20.9 mm, JUE no. 15881-5, right valve. 

Ty|3e Locality: 1 km west to Matsudai, Tokamachi (lity, 
Niigata Pndecture (Loc. E2 by Amano and Kanuo, 2005). 

Material Examined; Tliirty-cight specimens Ironi the 
type locality (Loc, 3). 


Remarks: Archivesica kannoi new species was 
described or illustrated as Cahjptogena nipponica or 
C. cf. nipponica by Kanno (1993), Amano (1994) and 
Amano and Kanno (2004). However, the hinge of 
the t)q)e C. nipponica can partly be obsen^ed and 
the condition of pallial line is unknown. Moreover, the 
type material of Cahjptogena nipponica was probably 
destroyed during World War II. Thus, it is difficult to 
compare this new species to C. nipponica. 

Comparisons: Archivesica kannoi new species is most 
similar to A. shiretokensis (Uozumi, 1967) from the 
upper Miocene Rusha Formation in Hokkaido regarding 
size and hinge structure. Archivesica kannoi differs from 
A. shiretokensis by having a less concave ventral margin, 
a vertical middle tooth in the right valve and a veiy 
shallow pallial sinus. The Recent species, A. soijoae 
(Okutani, 1957) can be distinguished from A. kannoi by 
its slightly concave ventral margin, its slightly bifid pos¬ 
terior tooth in the right valve, and its deeper pallial sinus. 
Some specimens have a “broad” or secondaiy pallial line 
running closer to the shell margin and roughly parallel to 
the real pallial line except for the posterior area where it 
does not form a pallial sinus but ends at the posterior 
side of the posterior adductor scar (see Figure 31). 
This “broad” or secondaiy pallial line can also be seen in 
other large Archivesica species such as A. kawannirai 
(see Figure 12 of the holot)pe of the latter species). 

Distribution: Lower Pliocene part of the Kurokura 
Formatiou in Niigata Prefecture. 

Etymology: Named after the late Emeritus Prof. 
Saburo Kauno (University of Tsiikuba and Joetsu Uni¬ 
versity of Education), a inolluscan paleontologist, who 
studied the vesiconiyids from the Kurokura Formation. 

Archivesica nipponica (Oinomikado and Kanehara, 1938) 

Calijptogena nipponica Oinomikado and Kanehara, 1938: p. 
677-678, pi. 21, figs. 1-5. 

non Akchiconcha nipponica (Oinomikado and Kanehaia); 
Shikaina and Masujima, 1969: pi. 7, figs. 16-19. 

Type Material: The type material was deposited in 
the Imperial Geological Suwey of Japan, and was de¬ 
stroyed according to Hatai and Nisiyama (1952). 

Remarks: Oinomikado and Kanehara (1938) described 
Cahjptogena nipponica from the low^er Pliocene 
“Ushigakul)i b(?d” [= upper part of Amya Formation; 
Kobayashi ct ah, 1991] and from the cuttings of a well 
dug into the upper Miocene? “Kubild Series”. Regarding 
its size (holot)pe length 115.4 mm), outline, tlie three 
strong, radiating cardinal teeth, and the narrow and shal¬ 
low subuml)onal pit in the right valve, this species is 
similar to Archivesica soijoae and presumably belongs to 
the genus Archivesica. The posterior cardinal tooth of 
[he right valve oi Arc!nvesica nipponica does not bend 
towards the anterior, which precludes its placement 
within Cahjptogena. However, most inner features 
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Figures 25-31. Archivesica kannoi new species. All specimens are from Loc. 3. 25. Paratype, hinge length of left valve 33.8 inin, 
JUE no. 15S81-3. 26, 27. Paratype, JUE no. 15881-1. 26. Right valve hinge, hinge length 24.0 mm. 27. Right valve, length 62.6 
mm-f-. 28. Paratype, internal mold, length 38.4 mm, JUE no. 15881-4, left valve, white arrow indicating the veiy shallow pallial sinus. 

29. Paratype, internal mold, length 48.7 mm, JUE no. 15881-2, right valve, white arrow indicating the veiy shallow pallial sinus. 

30. Holot^e, internal mold, length 124.6 mm, JUE no. 15880, right valve. 31. Paratype, internal mold, lengdi 37.4 mm, JUE no. 15881-5, 
left valve, white arrow indicating the shallow pallial sinus. 


except for the ill-preseived right valve hinge are 
unknown. The type locality has been visited twice by the 
senior author but new material of Archivesica nipponica 
was not found. Thus its characters and relationships to 
other vesicom)4ds remain unclear. 

Distribution: Upper Aliocene? “Kubiki Series” in Nii¬ 
gata Prefecture; Lower Pliocene part of the Araya For¬ 
mation in Niigata Prefecture. 

Archivesica shiretokensis (Uozumi, 1967) 


"Cahjptogena" shiretokensis Uozumi in Uozumi and Ishikavva, 
1967: p. 44, fig. 3 

Archivesica shiretokensis (Uozumi).—Amano and Suzuki, 
2010: 165-171, fig. 2 A-J. 

Holotype: Type specimens were assigned and illus¬ 
trated by Uozumi (1967) but their repositoiy is 
unknown. 

Remarks; Recently Amano and Suzuki (2010) col¬ 
lected topotyi^e specimens and redescribed Archivesica 
nipponica in detail. 
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Figure 32. Relationship between sliell length and the 
lieight/length ratio of ArcJiivesica kannoi new species. 

Distribution; Upper Miocene Ruslia Formation in 
Hokkaido. 

Arch Ivesica sp. 

Calijptogcna sp. Nobnliara and Takatori, 1999: 145, Pi. 1, 
figs. .5-10. 

Specimens: ESN nos. 269.5-2700. 

Remarks: This species has a large shell exceeding 
130 mm in length, a posteriorly oblicpie posterior tooth 
(3b) in the right valve on which a distinct groove can be 
recognized, and a deep subnmbonal pit. As Nobnhara 
and Takatori (1999) pointed out, these features are rec¬ 
ognized in A. soijoae and A. oknianii (Kojima and Ohta, 
1997). However, due to the poor preseiwation of the 
sixteen specimens collected and illustrated by Nobnhara 
and Takatori (1999), a spccies-level identification is cur¬ 
rently not possible. 

Distribution: Pliocene Horinonclii Formation in 
Shizuoka Prefecture. 


?Archivesic(i bosoensis (Kanie and Kuramochi, 2001) 

Calijptogena sp. Majima et ah, 1992: p. 373A376, figs. 3.1-3.3. 
Calijptogena {Ectenagena) sp. Kanie et ah, 1997: p. 794-795, 
figs. 2.1a-c. 

Calijptogena bosoensis Kanie and Kuramochi, 2001: p. 6-8, 
figs. 3.1-3.2, 4Cb. 

Holotype: YCM-GP no. 1143. 

Para type: YCM-GP no. 1144. 

Remarks: PArcJiivesica bosoensis reaches 235 mm in 
length, which is close to the maximum size of 
ArcJiivesica. Kanie and Kuramochi (2001) pointed out 
that .^A. bosoensis is veiy similar in shape to the Recent 
A. similaris Okutani, Kojima, and Ashi, 1997, except for 
its much larger size. Another species that is similar in 
shape and size is the Recent '‘Calijptogena^^ ganicJa from 
2064 to 2137 m depth off Java, Indonesia (Okutani 
and Soil, 2005). Judging from its size and outline, 
?ArcJiivesica bosoensis probably belongs to the genus 
ArcJiivesica, but this assessment has to remain tentative 
until better preseiwed material becomes available. 

Di.stributioii: Pliocene Shiramazu Formation in 
Chiba Prefecture. 

DISCUSSION 

The genus ArcJiivesica first appeared in japan in the late 
Miocene with two species; an additional four species 
appear in the Pliocene (Table I, Figure 33). Today, eight 
species and one subspecies of ArcJiivesica are living 
around the Japanese Islands (Sasaki et ah, 2005; Okaitani 
et ah, 2009). On the nortliern and eastern side of the 
Vixc\{\c ArcJiivesica has a much longer fossil record, rang¬ 
ing back to the middle Eocene of Washington State and 
the Oligocene of Alaska (Amano and Kiel, 2007; Kiel and 
Amaiio, 2010). But these Paleogene species are much 
smaller (max. 48 mm) than those reported here from 
the Japanese Neogene (112 to 235 mm) and most have a 
hmular incision, a feature not seen in the large Neogene 
species of ArcJiivesica. The large vesicomyids known 



Table 1. Age and characteristics of fossil ArcJiivesica species in Japti 
length from anterior end. 

in. Position of umbo is 

expressed as percentage along shell 

Species 

Age 

Maximum 
length (mm) 

Shell shape 

H/L 

Position of 
umbo (%) 

Steeply oblique 
3b tooth 

Bifid 3b tooth 

Subumbonal pit 

Pallial sinus 

A shiretokensis 

Late Miocene 

1526 

elongate-elliptical 

0.44-0.48 

16-22 

- 

+ (weak) 

narrow, shallow 

shallow 

A nipponica 

Late Miocene- 
Early Pliocene 

115.4 

elongate-elliptical 

0.40 

25-33 

- 

- 

narrow, shallow 

7 

A. kannoi n. sp. 

Early Pliocene 

124 6 

elongate-quadrate 

0.48-0.76 

17-33 

- 

- 

narrow, shallow 

very shallow 

A shikan)ain. sp. 

Pliocene 

152.4 

very elongate- 
elliptical 

0.39-0.53 

27-40 

+ 

- 

wide 

shallow 

A. kawamurai 

Pliocene-Recent 

138.9 

elongate-elliptical 

0.54-0.62 

26-36 

+ 

+ 

wide 

shallow 

A. sp. 

Pliocene 

>130.0 

whole outline 
unknown 

? 

? 

- 

+ 

narrow, deep 

7 

A? 6osoens/s 

Pliocene 

235.0 

very elongate- 
elliptical 

0.35-0.38 

23-26 

7 

7 

7 

7 











K. Aniano and S, Kiel, 2010 


Page 163 



A. shirefokensis: late Miocene; A. nipponiai: late Miocene to 
early Pliocene; A. kannoi: early Pliocene; A. shikatnai: Plio¬ 
cene; A. sp.: Pliocene; PA. bosoensis: Pliocene; A. kawanuirai: 
Pliocene to Recent. 

from Cenozoic seep deposits in the Caribbean region 
(Gill et ah, 2005; Kiel, 2007; Kiel and Peckmann, 2007) 
are of the elongate type around the genus Adulomija. 
The earliest record of a “large Archwesica' from the 
American Pacific coast is A. gihhera from the early 
Pliocene of California (Crickmay, 1929; Squires, 1991). 
This pattern of occurrence suggests that the “large 
Archivesiccr originated in the western Pacific sometime 
during the middle/late Miocene and subsequently 
spread eastward to North America. However, because 
no vesicomyids have been reported so far from the late 
Miocene of western North America, this scenario 
remains tentative. Interesting in the context of the 
dispersal histoiy of tlie “large Archwesica' in tlu‘ Pacific 
are the “large vesicomyids” recently reported from lower 
Pliocene cold seep deposits in the eastern central 
Pliilippincs (Majima et al. 2007), because of the simi¬ 
larities between the Pliocene Japanese ?Archwcsica 
bosoensis and the modern Indonesian A. gariuki. 

The diversification history of the Neogene “large 
Archivesica" in Japan is in an interesting contrast to the 
evohitionaiy histoiy of the large, elongate vesicomyid 
genus Achilomija. Adulomija first appeared in Japan in 
the early Miocene, it was present with five species during 
the early and middle Miocene, and experienced a steep 
decline in diversity through the late Miocene and Plio¬ 
cene (Amano and Kiel, in press). This decline in diversity 


might relate to the rise of the “large Archivesica" from 
the late Miocene onward. Different again is the history 
of Cahjptogena in Japan, which first appeared with one 
species in the late Miocene (Kanno et al., 1989) and 
maintained a low diversity until today (Sasaki et al., 
2005; Okutani et al., 2009). 

Both fossil and Recent records of Archivesica 
kaivamurai are confined to the accretionaiy prism on 
the Pacific side of southwestern Honshu, an area with 
many cold-seep sites (Fujioka and Taira, 1989; Kojima, 
2002), indicating that A. kaivamurai has not changed its 
area of distribution since the Pliocene. Such distribution 
pattern might relate to stable emironmental conditions 
in this area: the basic t(‘ctonic IVamework of Japan has 
not changed from the late Miocene to the Recent (e.g. 
lijima and Tada, 1990) probably resulting in constant 
methane seepage along the accretionaiy prism off south¬ 
western Honshu. 
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